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Objectives: Pelvic injuries can be life-threatening and are challenging to identify in the prehospital phase. This study aimed to assess how pelvic examination is performed by paramedics and to determine the accuracy of their clinical examination when identifying pelvic fractures.

Methods: This was a prospective cohort study of prehospital interventions including both real and simulated trauma patients between July and August 2022. Data collection for the injured patient was made by an observer who was paired with teams of two consenting paramedics. Data pertaining to the clinical assessment for potential pelvic injuries during all interventions with a trauma patient were collected. Additionally, data were collected during four simulated scenarios of patients with an open-book type pelvic fracture following high-energy trauma mechanisms.

Results: A total of 29 trauma-related clinical interventions were assessed. Most patients were female (n = 22, 75.9%) with a mean age of 69.8 (SD 22.2) years. Fall from standing was the main trauma mechanism (n = 21, 72.4%). During 72.4% (n = 21) of all trauma-related interventions, an assessment for pelvic injuries was performed, mostly by pelvic palpation (n = 19, 65.5%), inquiring about the presence of pain (n = 12, 41.4%), searching for deformation (n = 7, 24.1%), and/or assessing leg length (n = 8, 27.6%). No pelvic injury was suspected by the paramedics, but two patients (6.9%) had a pelvic fracture and two (6.9%) had a hip fracture. Simulated cases of high-velocity mechanisms with an open-book pelvic fracture were completed by 11 pairs of paramedics. Most did a clinical pelvic assessment (n = 8, 72.7%) using palpation. When asked after the simulation, nine pairs (81.8%) suspected a pelvic fracture.

Conclusion: Pelvic injuries are challenging to identify, and pelvic assessment on the field is not standardized among paramedics. Training is needed to increase awareness relative to pelvic injuries and to improve detection.
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Introduction

Trauma affects all age groups and is one of the main causes of death and disability worldwide (1–4). An efficient continuum of care, starting with high-quality out-of-hospital care, is vital to improve outcomes in severely injured patients (5, 6). Notably, prehospital identification of patients with life-threatening injuries is critical for ensuring their direct transportation to major trauma centers with the required trauma care expertise (6–10). Pelvic injuries are associated with increased resource use, mortality, and morbidity (11–14). Identifying patients with pelvic trauma can be challenging in the prehospital field, contributing to undertriage (15–17). In our region, approximately one in four patients with a clinically important pelvic fracture is not transported directly to the major trauma center (18). Sensitivity of physical examination to identify pelvic injury is variable. It approaches 100% for conscious patients with an unstable fracture but is < 25% for patients with an altered level of consciousness (19). Furthermore, prehospital care for patients with a pelvic injury is limited. Pelvic circumferential compression devices (PCCDs) can be used as a temporary measure to restrict pelvic volume and reduce hemorrhage (11, 20). Their liberal and preventive application in the prehospital setting is the standard of care for severely injured patients in many countries, including most provinces across Canada (20, 21). However, in our province, PCCDs are not currently used in the prehospital setting. Before introducing them in our prehospital setting, it is important to understand how paramedics are assessing and identifying patients with pelvic trauma to improve detection (15–17). Hence, this study aimed to determine how pelvic examination is performed by paramedics and assess the accuracy of their clinical examination in identifying patients with a pelvic fracture.



Methods


Study design and setting

We performed a prospective cohort study. We collected data on the clinical assessment performed by paramedics during both real and simulated trauma cases between July and August 2022. In our regionalized trauma system, paramedics who have completed a 3-year training program are the sole professionals responsible for prehospital care. The interventions for trauma patients are limited to supraglottic airway device insertion, spinal motion restriction, limb immobilization, tourniquet, and wound packing (22).



Direct observations of patient encounters

Three observers (medical students) were paired with a team of two consenting paramedics and followed them during their whole shift. Prior to the study, the observers had a 1-h training session to explain the pelvic evaluation and how to detail their observations and ensure standardization. Paramedics were aware of the study objective. Overall, observations occurred during ~600 h, mostly during daytime hours and evenings. Data on the clinical assessments performed by the paramedics were collected using a standardized form during all trauma-related interventions on patients who were then transported to one of the five emergency departments (EDs) of the CHU de Québec. Hence, data pertaining to the mechanism of injury, pelvic examination (presence of pain, palpation, deformation, limb length, and others), mobilization device used (vacuum immobilizer mattress and/or a scoop), prehospital triage, and the paramedics' suspicion of a potential pelvic fracture were collected. In-hospital medical records of these patients were then reviewed to collect data relative to sex, age, pelvic imaging (X-ray and/or CT scan), diagnosis of pelvic fracture, and death.



Simulation observations

Four simulated trauma cases were co-created by a team of paramedics. Simulated cases were all adult trauma patients having sustained a high-energy trauma mechanism (car accident, motorcycle accident, fall from the third floor of a building, pedestrian struck; see Appendix 2). A manikin was used, and in each scenario, the simulated patient was unconscious and had an open-book pelvic fracture. Paramedics had to intervene with the manikin similarly as they would do during a regular encounter. The simulations were integrated into a continuous education process. Paramedics were asked to do the simulation during a regular clinical shift and had to consent to being observed by a medical student. Hence, during the simulation, two paramedics had to perform their clinical assessment and explain their reasoning and actions out loud in front of two instructors and the observer. They received some feedback from the instructors after the simulation. We collected data on the pelvic examination and the paramedics' level of suspicion of a pelvic fracture.



Statistical analysis

Categorical variables were presented using proportions and continuous variables were presented using means (SD). All analyses were performed using Excel (Microsoft Corporation, Redmond, WA, 2016).



Ethics approval

This project was approved by the research ethics board of the Centre de Recherche du CHU de Québec – Université Laval (2022-5994).




Results


Direct observations of patient encounters

During the study period, the observers collected data from 29 trauma-related interventions. The patients' mean age was 69.8 (SD 22.2) years, and 75.9% were female. The main mechanism of injury was fall from standing height (72.4%; Table 1).


TABLE 1 Characteristics during direct encounters.
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At least one assessment looking for a potential pelvic injury was conducted in the 21 (72.4%) interventions. Nineteen patients (65.5%) had pelvic palpation; deformation was verified for seven patients (24.1%) and eight patients (27.6%) for limb length. Twelve patients (41.4%) were asked about the presence of pelvic pain. Only pain was used for two patients (6.9%) and only palpation for three patients (10.3%). When asked directly after the intervention, no pelvic injury was suspected by the paramedics. The scoop was used for nine patients (31.0%), and only one patient (3.4%), who had a hip fracture, was placed in the vacuum immobilizer mattress. In the ED, 11 patients (37.9%) had a pelvic imaging. Overall, two patients (6.9%) had a pelvic fracture and two (6.9%) had a hip fracture. Visible deformation was seen for two of the four patients with a fracture (one hip fracture and one pelvic fracture), but no fracture was suspected by the paramedics. No pelvic surgery or angio-intervention was needed. Two patients died after their admission, and neither death was due to a pelvic fracture.



Simulation observations

Eleven pairs of paramedics were each subjected to one of the scenarios (Table 2). Pelvic evaluation was done during eight simulated cases (72.7%) via palpation only. Pain could not be used because all patients were unconscious. The scoop was used for five patients (45.5%), and the vacuum immobilizer mattress was used for 10 patients (90.9%). Special attention was paid to the straps at the pelvic level for two (18.2%) patients during the installation of the mattress. All the paramedics who did a pelvic examination suspected a pelvic fracture, plus another two who suspected the fracture at the end when they moved the patient (81.8%).


TABLE 2 Pelvic interventions during the simulations.
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Discussion

This study illustrated the difficulties associated with the identification of pelvic fractures, both in the out-of-hospital field and during simulations. The pelvis was not systematically examined. The field cohort was relatively small and did not represent the most common causes of pelvic fracture with a majority of falls from standing height. The population also differed from the pelvic fracture population (18), with the majority being women and older individuals. However, even if the mechanisms of injury were not suggestive of a pelvic fracture, there were still some pelvic fractures not suspected despite a positive finding. Training is required to optimize the potential implementation of prehospital PCCDs, and then a continuous educational process is required to maintain the gains (23).

Regarding the simulations, which represented a population highly suggestive of a pelvic fracture, there were still improvements needed to identify potential pelvic fractures. Even if the mechanism of injury suggested a potentially unstable pelvic fracture, the pelvic region was not systematically examined. However, when the physical exam was done, all pelvic fractures were identified and were put in the vacuum immobilizer mattress, which is the only equipment used locally that may offer some sort of pelvic stabilization. However, there is no evidence in the literature regarding the mattress for pelvic fracture. According to protocols used in other Canadian provinces and other countries, all patients in the simulation would have pre-emptively received a PCCD (mechanism of injury suggestive and GCS < 14) (20, 21). The impact of using PCCDs in the out-of-hospital field on patient-important outcomes is unknown. The development of an evidence-based list of criteria to identify patients who would benefit from a prehospital PCCD would be useful to guide its potential implementation in our setting.

Prehospital triage is challenging, and poor sensitivity among trauma prehospital triage is common, especially in the geriatric population (24–26). Undertriage in identifying trauma patients who need specialized care is not specific to pelvic fractures, even if they are particularly difficult to assess (27). Correctly done, a pelvic examination is important for triage. Pelvic pain assessment for conscious patients can identify up to three-quarters of the fractures. However, deformation can only identify a third of fractures (19). It is important to conduct a diligent assessment aiming for a high sensitivity to avoid undertriage.


Limitations

The study has limitations. The number of observations was limited. The small sample size limited the potential to perform further analysis and make definitive conclusions relative to the accuracy of the pelvic physical examination in our context. Paramedics were not blinded to the objective of the observations. This knowledge probably increased their level of vigilance for potential pelvic injuries due to the Hawthorne effect (28). In addition, the evaluation of the physical examination was made by three different observers, and some actions may have been missed if they were not visible or not said out loud. For instance, there was no way to know if the deformation was evaluated if the paramedic did not comment on their actions. Finally, the study occurred during the summer when the environmental conditions were optimal for the paramedics. Assessments could vary depending on weather conditions.




Conclusion

Pelvic injuries are difficult to identify, especially in the prehospital context, which has its challenges. Pelvic evaluation for trauma patients is not standardized and varies depending on the paramedic. Training is needed to optimize clinical assessment, appropriately triage patients, and select those who would potentially benefit from prehospital PCCDs.
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Hip fracture 2(69) 2(18.2) 2(50)
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